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Abstract 
- tional multimedia software for Down syndrome children. There is a lack of published 
research in the evaluation of appropriate user acceptance in educational software especially in supporting the needs of 
learning for disabled students. Usability refers to methods for improving ease-of-use during the design process of 
software. The complementary methods of usability testing and inspection have been used in order to obtain reliable 
data on usability of user acceptance of the software. The results suggested that no single usability evaluation method 
identifies all problems. Appropriate use of evaluation methods may significantly improve the quality in the ease-of-
use of educational software to disable users.  
© 2013 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Centre for Environment-
Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia. 
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1. Introduction 
Students with learning disabilities, especially Down syndrome (DS) children are different from normal 
students in various dimensions such as cognitive processes, procurement and use of language, motor as 
well as physical ability, and personal and social characteristics (Hulme et al. 2012). Furthermore, less 
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motivated students with special needs such as DS require a long time to complete a task compared to 
normal students (Lob Yussof & Badioze Zaman 2011). Researchers claim that computer technology can 
help people with DS increase confidence and motivation through creative activities (Feng et al. 2010). 
Hence, the development of early reading educational software for disabled students with Down syndrome 
( - ) has the potential to help these children in education.  However, according to Lloyd 
(2006), the benefits of educational software depending on the quality of the software.  There is no known 
study about how to evaluate usability of educational software for the DS. Furthermore, it is important to 
assess how educational software could help individuals with DS learning. The current paper aims at 
filling this particular gap to ensure successful development of the software in both assisting and 
enhancing learning to special needs such as DS.  
This paper discusses the methods of usability evaluation conducted in the development phase for 
- the usability testing and usability inspection have been used in order to obtain 
reliable data on usabil  bility 
-through" methods were chosen from the usability 
-
student with mild cognitive impairment whereas, eleven students from the same cluster were chosen to 
- refore, in this paper we focus on the usability of user 
acceptance on the aspects of interfaces, learning presentation, and module contents implicated during the 
-
student with DS. The - is specifically developed by taking into account the problem and the 
usability testing which seeks review of usability aspects, which can help students use the software 
effectively in the course of learning.  The mixed methods adopted for the usability evaluation in this study 
can be deployed to evaluate educational multimedia software effectiveness for disabled students. 
2. Literature review   
Down syndrome students differ from normal children in the area of cognitive, sensory perception and 
processing, language acquisitions, gross and fine motor skills as well as personal and social 
characteristics. These impairment issues need to be taken into consideration when investigating software 
usage in individuals with DS. Therefore, in doing the assessment - ,  researchers have 
applied the so called mixed usability evaluation that uses usability testing and usability inspection.  
Usability is an important factor that proves whether each software helps to facilitate the outcome of the 
learning process. (Horton 2006).  Usability is interrelated with quality that evaluates the ease-of-use of the 
interface design. The usability is also used to show methods to improve the ease-of-use in the software 
design process (Bushro 2008). Another researcher believes that usability originates from human computer 
interaction (HCI) field, that is a complex coordination between human and computer (Agarwal & 
Venkatech 2002).  
Molich and Dumas (2008) stated that there are basically two kinds of usability evaluation methods: 
with users and without users. The most well-known form of usability evaluation that includes users is the 
usability testing. They described that the individual participants selected to be representative of the 
functionality. Test participants are often encouraged to think out loud during the evaluation.  Meanwhile, 
two methods that generally do not involve users are heuristic inspection and cognitive walk-through. The 
domain experts and usability specialists try to imagine the kinds of usability problems that typical users 
might encounter with the product interface.  
The research shows that inspection evaluation by experts is able to identify a greater number of 
usability issues. Meanwhile, performing usability testing with  a small number of users  in the early 
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design process is sufficient to identify problems with the design issues. Usability evaluation for user 
-
studied. Even though, the study sample was originally a target of a DS student, but eleven other DS 
students were selected as additional sample. Nor Hasbiah (2007) has used a total of 8 samples of dyslexia 
students to assess the usability of the software developed. Nielsen (2005) stated that the number of 
samples 3 to 5 people is enough to study usability as 80% of the overall problem of usability can be 
detected by only three testers. According to Barnum et al. (2003), and Nielsen (2006),  the increasing the 
number of samples will not only increase costs, but also prolong the testing. Johnson and Schleyer (2003) 
suggested, 5 to 6 students are sufficient for usability test. Based on Burton (2006) experience, three testers 
are sufficient to get the result of software usability. Nor Hasbiah (2007) found, it is difficult to obtain the 
number of samples among students with learning disabilities.  In addition, it is best to perform iterative 
cycles of usability testing over the software development. This enables usability specialists and designers 
to observe and listen to the  users. 
Each usability evaluation method whether it is usability testing or usability inspection has its 
advantages or disadvantages, but the aims are to enhance the overall software usability that complements 
each other.   
There have been many studies that are associated with software usability evaluation needs involving 
children as the users (MacFarlane et al. 2005). Usability evaluation execution for children is different 
from the practices of usability evaluation performed for adults (Barendregt & Bekker 2005). Differences 
also occur because a child is a difficult subject to be involved in the study, the nature and attitudes of 
children are hard to expect, and they can change their mind within a short  time. Therefore, some 
technical and ethical matters should be noted in the assessment involving children.  
Barendregt (2006) has outlined a few guidelines to make testing involving humans and children much 
easier. The guidelines emphasize on criteria such as getting permission, no deception, provides 
explanations about the study, withdrawal from the study, confidentiality, safety of participants, 
observation studies, providing advice and a friend. For this study, recommendations by Barendgret (2006) 
are considered during the exercise of the testing involving children.  
3. Methodology 
3.1 -  
 Observation 
The researcher monitors the use of the software in the user  environment during observations.  The 
goal is to observe without disturbing the user in their work environment. In this study, observation 
involves visiting user in their school. Testing with DS student was carried out based on visual 
observations since this student was unable to respond to the questionnaire. The researcher dictated to the 
student on how to use the software and later the student were given the opportunity to explore the 
software by himself. A checklist on the ease-of-use of the software was used when the researcher made 
her observations.  
Observations were also carried out using video and screen recordings. Video recordings are needed to 
observe behaviors (Marina 2009) of DS student during the entire usage sessions of the MEL-SindD  
software. Every behavior and body language was recorded. Screen recordings were done using screen 
recording software and this allowed the researcher to observe the interactions between the DS student 
with the MEL-SindD . The screen recordings can be used as supportive data to complement the video 
recordings (Marina 2009).  
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 Think aloud 
The user   when using the software by saying out verbally what is in his/her mind. 
This helps the researcher to understand the user s perceptions on the software.  This can help the 
researcher to determine the misinterpretation by the user when using the software. For instance, the 
sentence like What do I click on to start? There is a bird This is a man, wearing songkok This is 
a girl, wearing tudung . 
3.2 The usability inspection methodology of MEL-SindD 
 Informal walk-through 
An informal walkthrough is a method where the researcher does not prepare detailed test tasks in 
advance.  The participant has to explore the system at the user own pace and order.  This method is 
applicable to find out how intuitive and easy to navigate the system.  
In this research, the informal walkthrough was used to collect information from the user.  The student  
have been exposed to the software several times, and the informal walkthrough started by asking the 
student, one at a time, to show the researcher how he used the software uld you 
they used some of the buttons to do the navigation.  A checklist of functionality is also prepared. 
 Heuristic Evaluation 
This method of evaluation is also called expert evaluation. Heuristic evaluation involves having a small 
set of evaluators examine the interface and judge its compliance set with recognized usability principles or 
interface design guidelines (Nielsen 1993).  Nielsen states that the procedure for conducting heuristic 
evaluation involves individual and private evaluation of the interface by individuals. In addition, Nielsen 
suggests that the researcher should go through the interface at least twice. 
In this study, an expert in interface design and an expert in learning contents helped to evaluate the 
software at the last phase of usability evaluation.  During the actual evaluation, the expert goes through 
the interface several times, inspects the various interactive elements, and compares them with a checklist.  
Once all the evaluations are completed, the results are aggregated and shared. 
3.3 The mixed usability evaluation methodology -  
This paper will focus on the usability of user acceptance, which is performed during the development 
-SindD". The aspects assessed at this stage are interface, the instruction presentation, and the 
modules content. As a result of testing conducted, modifications are made to the software developed to 
ensure the final product can meet the needs of students with DS who is the target of the study. 
Acceptability assessment phase is carried out only against target student of DS studied. However, in 
general, this method can be used to develop software that can be used by other DS students. 
 
 Data collection 
The data collection began before the development phase (pre stage). The data collection process 
started by interviewing a paediatrician and teachers of DS students. This was followed by identifying one 
target DS student as a participant for the development of the software,  creating a social relationship with 
the participant, identifying the learning needs of the participant as well as understanding issues through 
conversations with the parent. The paediatrician, teachers and a parent were interviewed as informants on 
the background of the participant and the research. 
In Phase 1, data collection was done iteratively with the subjects of this research during the 
development of the software. In this phase, researchers carried out the usability on user acceptance in 
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knowing the suitability levels of the software based on the learning problems faced by DS students. 
During the usability evaluation, improvements on the software were done continuously until all the needs 
of these students can be addressed. The usability evaluation covers a number of usability characteristics 
which can benefit DS students. In Phase II, the usability assessment is further strengthened by involving 
11 students. Data gathering in Phase III was conducted by researchers with specialist teachers and parents 
of the selected DS students. Nevertheless, researchers only report the usability evaluation during the 
iterative development of software in phase one only. 
The first phase involves evaluation on acceptance done on the DS student of the software developed.  
The evaluation was carried out during formative evaluation, during the development of the software, and 
the outcome of the evaluation, iteration process that takes place and amendment done on the software that 
is being developed.  The amendment is carried out to ensure the developed software can fulfill the DS 
 
The evaluation of the ease-of-use levels is done through heuristic method. It involves the assistance of 
 colleagues who are experts in the software development interface and subject matter. The 
observation through a -
carried out on the user after the evaluation is done by the experts.  On the other hand, the teaching of the 
subject and the contents of the module for the interface is done using the checklist of   (SSPKMS  the 
ease-of-use evaluation) for the experts and DS respondent. 
 Instrument. 
Instruments  used to collect the  usability evaluation data of the MEL SindD  are modules of software 
consisting of E-flash card , Listening to stories , Reading together ,  Exploring Mind  and Learning 
ABC  the checklist, schedule of interviews,  and video and screen recording. 
4. Findings and discussion  
This section discusses on the findings of the usability evaluation based on i) interface ii) teaching 
presentation iii) module content.  The ease-of-use score software is measured using 5 levels Likert scale 
which is: 1 = extremely difficult, 2 = difficult, 3 = moderate, 4 = easy dan 5 = extremely easy. The 
acceptance level of the -  software is carried out based on the ease-of-use construct involving  
the DS student, and experts of the software development and content by using mixed usability evaluation 
technique. 
4.1 User acceptance on interface 
The acceptance level is evaluated through the ease-of-use construct using the software checklist of 
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Table 1. -  
Dimension Statement Score 
  User Interface 
Expert 
Screen Design User friendly screen design  5 4 
 Suitable screen size for user 5 5 
 Suitable icon size for user  5 5 
Media Integration:    
                    Texts Clear alphabets 5 5 
 Suitable alphabet types for user  5 5 
 Suitable alphabet size for user  5 5 
 Easy to read words  4 5 
 Easy to understand  the  meaning  of word   3 3 
 Clear sentence used  4 4 
 Easy to understand the  meaning of sentence  4 4 
 Effective sentence  5 5 
           Image/Graphic Interesting pictures 5 5 
 Pictures are matched with the words  5 5 
 Pictures are matched with the sentence  5 4 
 Pictures are related to the story  4 4 
 Pictures consist of theme  5 5 
 Colours match with the image/graphic  5 5 
 Pictures that complement each other   5 4 
                     Audio Audio content is clear  5 5 
 Suitable audio with pictures and animation  5 4 
 Audio intonation suits the sentence  5 5 
 Audio intonation presentation is  interesting  5 5 
 Suitable sound effect  5 4 
                  Animation User prefers the animation  in the software  5 5 
 Animation  used in effective  5 4 
 User understands the meaning  of animation  4 4 
 Suitable animation  with audio  5 4 
 Suitable animation  with the words  4 3 
Ease-of-Use    
 Complete button to explore  5 5 
 Easy to use the button to explore   5 5 
 Easy to access the main menu   5 5 
 Easy to enter and exit in any activities  5 5 
 Easy to exit from the software  5 5 
 Easy to follow instruction  4 4 
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Interactive    
 Consistent interactivity 4 4 
 Easy accessibility of   repeating /activities  5 5 
Information 
Presentation 
   
 Texts are suitable for user  2 2 
 Interesting rewards for user  4 3 
 Integration of information  4 4 
Overall Perceptions 
towards the software  
At ease with  the software 5 5 
 
The overall findings in table 1 show 38  from  40 statements  in the interface dimension  are rated the 
highest score that is score 4 (easy) and score 5 (very easy).  Only one statement is rated  with score 3 
(moderate)  that is the suitable and interesting rewards for the user. This shows that almost all interface 
used is suitable with the DS student.  Nevertheless, there is one statement that shows one sentence is 
unsuitable with the user and the score given is 2 which is (difficult).  The observations show that the DS 
student had difficulty to follow the reading of long sentences that are more than four words.  The 
evaluation from the expert also shows the same.  Therefore, there is a need to improve on the sentences of 
the stories for information presentation interface. The sentence should not exceed four words to comply 
with the needs of the user.  
4.2 User acceptance on learning presentation  
The acceptance level is evaluated through the ease-of-use construct using the software checklist of 
-  (SSPKMS), measured using 5 levels Likert scale on the sample. The findings on the 
learning presentation show that the DS user is confident and can navigate the software with the errorless 
and scaffolding techniques. This can be clarified in  score 5 (very easy ) in the two statements of the 
 is evaluated with score 4 (easy) that shows that this method can support 
the DS student in remembering the contents that are being taught. Table 2 displays that all of the 
statements in the learning presentation receive a high score. This shows that the development  of the 
software -   for every dimension in the learning presentation has to be maintained in the 
overall module of  the  - . 
Table 2. Score for the checklist  of  -  for  learning presentation  
Dimension Statement Score 
  User Expert 
Learning presentation    
 Errorless technique 5 5 
 Scaffolding strategy 5 5 
 Mnemonics technique 4 4 
4.3 User acceptance on module contents 
The findings on the  observations can be seen in table 3.  Each statement is evaluated with score 3 
(moderate), score 4 (easy) and score 5 (very easy).  This shows that the contents are arranged from easy to 
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difficult, presented using the suitability of the DS student capability. Therefore, the contents in the 
software of -  have to be maintained without any changes. 
Table 3. The score of the checklist of  -   for module contents  
 Dimension Statement Score 
Content The content of arrangement  5 5 
 The way the content presented  4 4 
 The suitability of the content  4 4 
4.4 Limitation 
The limitations of the present study must also be considered. Regarding linguistic skills, individuals 
with DS experience delayed development in speaking.  They are better at understanding what others say 
than express formal walk-
through" need  two way 
-through" may ostensibly 
the system. These usability methods could have accounted for the use of video and screen recordings. 
Only then, can we truly rectify the findings of the software usability evaluation. 
5. Conclusion 
In this paper, we have presented a mixed usability evaluation during the development of MEL-
 iteratively. The recommendations are both usability testing and usability inspection are needed in 
a usability study that deals with children with disabilities such as DS. The study reveals the evaluation of 
the software that  starts with the usability inspection and follows by the usability testing. Usability 
inspection through heuristic method and informal walk-through can figure out the problems of the design 
issues of interface, learning presentation, and module contents as mentioned in the findings. The feedback 
from the usability inspection methods is used to improve the development of the software iteratively. 
Usability testing is needed at a later stage as it will be able to find the usability issues most pertinent to 
user(s) directly. These findings are consistent with the other study done by Tan et al. (2009). It is believed 
that the different nature of the two usability evaluations makes it  appropriate for different evaluations. In 
summary, the research shows that both usability inspection and usability testing should be implemented 
in different phases because of their different strengths. In the future, the focus will be to develop MEL-
SindD version -SindD version II will be the 
improved system and ready for beta testing in school. 
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